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Abstract of JP9204651 

PROBLEM TO BE SOLVED: To avoid the 
oxidation of magnetic material of which a 
magnetic thin film is made, reduce magnetic 
interactions between particles, suppress 
noises in the medium and facilitate high 
density recording by a method wherein oxide 
of at least one type of alkaline earth metal is 
contained in the magnetic thin film. 
SOLUTION: A Co-Pt-CaO magnetic thin film 2 
is formed on a glass substrate 1, a carbon film 
3 is formed on the magnetic film 2 as a 
protective film and a lubricant film 4 is formed 
on the carbon film 3 to obtain a magnetic 
recording medium. In the magnetic thin film of 
the medium, the oxide of Ca exists in grain 
boundaries of Co and Pt. 
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(54) [«18©«#] BgUEfitiKft: 



(57) [SIN] 

3. 



im&mi) #&.&&&£. Mm#m&&&±izBf& 
*>-m<D7)ift u ±m&m,<Dmt®)*'Sts z. t t 

nzmftmmt* mmm^mm±\zm^nrz^mitm 
mzm&nm'p ±^,m.=F &mmm& mmm t 4> 

tz < £ fcSB#l$ \Z mf& L T U Z. £ £ f -Sig^E 

ft&#. 

iess i <Dfom\z#mzntcm2 <Dmm£H)^m^nr 

[0 0 0 1] 
[0 0 0 2] 

[^*CDft^*5J;DC-?-c9^] 3 >t? a. 

V>« #ICth»^ia^B (HDD) , 
(DVD) , feKttDVTR) m<D^W\Z^X. J; 

[0003] ^f2@^©K^ft;*ig-5fc«e)»c«> 
^fSft&#©?§5«a*{t;;^ i &g-s?&-5. w^ttf. Co 

NiCr, CoCrM (M=Ta, Pt) m<DCo%k& 

TmmzmmLTmgk&fatfi$:fflffl-rz>£&\z, mux 
m isxm&mti&nz z £&-x:&z>. 

[0 0 0 4] b^Lterf^ Z.<DffiftLmm&mi$.T2>C 

n& c o %<er&m&mm&m ^tzmmimmmz^x 

[0005] ^bjcd^i ©isstt, attiin^si^-r 

mmtimA^mummzmm^mm-r z z£zm&£ 

[0006] mmmmte<D*.®mMzm#:o>mmm 
m&Z'b2<?z>z.£iz£Qmm.-$nz,tf. ^vtz^z 
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v zfik<DmzTm.^v k £mm2mm&£<Dm<Dwx'<. 
[ooo7] mmmmzm&iz-rz>£&&m%-%i 

h**^B-e$>0, 3fiffft*©ffift • • ffc^/o^SM? 
flfe^y HlCfttoO, fEft • S£#«ffl©««Uftfa3»* 

(MR) h'^M$nx^5. MMRA^FCi 
A K =fc o TIM£ 7 -f Xld £ 46 § ^ y h* J -f td-IS 
10 TU «Wfe/<XjWKEfl:Lfc. MR'SyHlC* 

mmmx$>^mmmmz^ri-i. mmmmzzzmt* 

[0008] -^cd— ^T?, mmmmcDMR'w F&mu. 
v Fo^>xnffi<D—mtimmzmi&mzftWiVTm<k 

[0009] c©«t^t. mr^ Fmmzm&i,. m 

Si? D >#±~flfcfc tClg^^x -> > C»r -6 

[ooio] *?zmv>'&2<Dm.m\t. m7.-<—->>yw] 
*«ftc»jaM*:€»(ft-r* ci t * s « t 

[ooii] mmm.umzmmt^rztbizit, mmzm 
&fc<om&mmiz&\,*Tm&m^-ffl<Dmm.mii8Kfem & 

H c *t^^ < tt rj , K^*fiBos&ttJS:«fl: 
40 1fc&$:l&i$.-rz>±-c#M-V&Z>. £tz. mfeMmiZj&if 
Z>Mitfc&fflCOMVl;tf&mzfe. f) . x^*M'>-r 

[0 0 12] «tt«[^M©X»ffl5f*EMS»BFfr*fc» 
U*»bft*t6. €£*coa»Eftj«^ -r^c^ 

^> C o /t y ^ U > ft \Z «t 0 te* U TSS 

50 tt»K€»/«bTft*««aE»J9E#^» SS±l:^77. 



[0 0 13] 

±fssf5i©siig£/g&f 5^<, «aiE# 10 

CO 0 14] #»B©SB2 0»J!«L JtfE2il2©ggjg£ 

»«t*sai«r*. 20 

[0 0 15] #fgBJ!<DSfS 3 ©^BJtt. ±fSfl3©iiS£: 

e» i ©««K4j-*fsnfcjB 2 ^s^snx 

[0 0 16] 

Hi««IE»«M(ei:0|Bl©fflil6*Bl!i±-r*&«> 
KL ««»IH£*wrsT*»*«v»*j:t*«a*ix 

Sit, «E$lS2®iK#:o^®lc«. (SJSKjSUTSf* 
v> (l 0 0-$~>sfx ho — A&TF) ftHKeRttTfeJ: 
t». SBC, ««K±Kl7;W*D*-jR>«0!}H»aU* 

ISttTfc.fcu. 40 

[0 0 17] * 1 ©»J!fciH»T. 

tfCo, Pt, Sm, Fe, Ni, Cr, Mn, Bi, 
Al, Ta, T i 2HtltZ.ft*><Z>&&&m^Z>Z.£tf-C 
#5. WKL Co,,.., M, (fcfcU Mtt. Cr, N 
i, Pt, TaC^^SKifc-iA^^M x 
ttO. l£x£0. 5) ©l&J6££#T<5CoJR-§-&©J; 

[0018] » l ©^BJ|c43V^T, «tt»JR*4il>«c < £ 50 
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Ca, Sr, SfelSBaOiftMMt^. 7JM7U 
±KHf#r*OT»*UV». Be, Mg. Ca, 

s r , *fc«B aitm&mm&mi&-rzttn£ o 

*«S i O, S i N, A 1 -O. A 1 — N, T i O, T 
[0 0 19] $e,lc, 7Jk&y±«&K©BMl5tttt, IS 

[0 0 2 0] Jin6©7;i/*y±a^jRottft:*tt, a 
Tttj^©ffiT^i^±-r-5. &43. t )w v ±m&m<o& 

[oo2i] «i©»*ic*v»T. 7;u*y±is^js© 

tt£«*m* «t 7 ;k& y ±«^jh ©smc* £jj £ * ic 
& ^rx/t ? * y > ^tt ic «t o as*± Kifcats 

(a) Btt^Oj'-y.; F*J:tf7My±I^ 

(b> *ga©^jR*r^©^— y y h^vi, mm. &m 
£rctefemz&ts^texxm-mn.*izi$vz>\simx;* 

[0 0 2 2] (a) *5±^ (b) ©*^-|C*5Vi 

r, «tt£«»^£7;p#y±jB£«©ttfls«©#tt 
«. ^-n*ng'j^©^-y-> htcE@$nTViTt>=k 
<. s#:(sf$i^i;^— 7y htciBeb&^g-g-^— y y h 

[0 0 2 3] *%^©^2©%HJ{C*3V^T, 

y, m&&?<D&m.ttoisKtemifi&i:Aji*m*nmzm 

[0 0 2 4] d©«tt^M^«. ««C»^T-AK 
* b TBf XfeO*l^»C«fl2 $ ft, S^fH 

ft. ^©l2ftSfc«^itfBft*iBl|gT*-5„ Mft. 
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[0 0 2 5] Z\Z\T\ »«««»*ttttSft««J|^rtt 

#^©*r6i (ctt) **«ft:5nav»©Tr, tttiMsaMli 
©Kl&fffcx*;M £ — ©SI**, fi&^l&^ttx* 

[0 0 2 6] ^2 ©fgWr^Tte, MAK, J&tt&Jli 
ttSS^S^tt £J&J¥;tf ft {r##"T £ <h K cfc -o T, SB 20 

tt©M^**-r-5ClilcJ;oT> J:0*#«tSiaJM«a 
*tt*«tt*fltKfd-#r*i:t*<Tr*» Sit. m&'& 

^rSlfC^oT^SLXVi-5^-g-«. 2 0©«^;^fS© 30 
tt*3»*fc.k oT «fc 0 *£teJK^S2ftt£f#£> CtAtT 
**. £©*§-&, WfollttZ <TZ>ZL Eft 

[0 0 2 7] S^Eftffl ©«£#©*§-&«, &-5S&©S 
^A*<4ttt-5-©eaS**SJ5:S©Tf. i&fcfeSSl/n-trX 

[0 0 2 8] #2©»9!lC4iW-*ttte»Bttt» Dtff^riai 
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[0 0 2 9] JBttfcJBKfftLTtt. ffiftftft; I s*<* 

•5&&©<!:LT. 0)|x.fc?Co, Pt, Sm, Fe, N 
i , Cr, Mn, Bi, A 1 , Ta, Ti S/ctedtt^ 

MSttSCoPt, SmCo, CoCr, CoTa 
Cr*OCo»^, ^cf^S*ttx^-^t 
•SMnBi, Mn A 1 ^©Mn^-g-^S:fflViSeii*W 

(S]±^ii--5fcae>lC. MAttCr. Nb. V. Ta, T 
W, Hf, In, Si, B«*aanLT"bJ:v». 

[0030] mik&M&T-vmmi. ^TSotfeg 

«lCL&a»oTj?f3©*Gl JSWfrgB©Hrt, 
JKteSiSlcSt&^lS]. Sfcfi^-©^©;^) CBfrfb 

-5-©S$ft*rS]*t«^;iHftjlS^*B©®rt^(c«< <fc-5 
[0 0 3 1] ttffleMKftiaKAA.? h'^tttfcit 

-C#*. KSWKtt, «ME*«*#H«Hasi'\y Ht© 
SttJC«tS«^EftiSE^©«^*t/h$ < fc-S t^Hibti 
-5. 

[0 0 3 2] £©<fc5&iL&^6>, UTtt 

M*«-«aM-GT*Sn*fls**#*tfStt*. d 
dT, MttS i , A 1 , Z r , Ti, In. S n*3J:DC 

<tt)llTJ&5. AflefcjCtt. Si-O, A 1 - O. 
Zr-O, T i — O, S i — N, A 1 — N, Zr-N, 
Ti-N, B-N. Si-C, Ti-C, B-C, Si 
A 1 - ON, Si-ON, AITi-OC, In-Sn 
-0<f*«»SbV». #fflt«fO<mtLTtt, 
IlilMtfcan/X^ttllTriKWETfftfiiWReDnjIlflK, 
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^©SiO, A<WT5fi/A- GP a £|tl*§ 

[0 0 3 3] #&ttS#©«g^WJ§M£tt£[fiJ± 
$-a--5fcJ6lr, ±lB*t»fc#HEt£©5c*£SanLTt>J; 

CO 0 3 4] *2©»9§fc#tt*«tt»jR«, J&ft&M 
tfc^lMStt*#©4*tefa±©;fc*fc±i6 Ufc «fc 5 &m 

«fcv>. £©*£. ^tgX©&%*J:0&*Hi::»#3 
ttfc^Tl/lOttT, cfc9#£L<tel/l 0 0 6CF 

[0 0 3 5] SS2 0»W©«tt»ffltfc*V»T«. 

T**HttHMKtt«*t©4>fc:< ifc— **#|j*-r*7Citl 
tt& *7C***6E £ A. IT < T t> 

[0 0 3 6] *2©&9ifc:43Vvr, ^KW^e&l.T 
SW©*§li#tiS£fMflrr5BiHK **V»«*tg^6©^ 
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[0037] *2©smuc*vvc. #mitmmme>ttw 
■ommmmh u <iacss »fpic* v»TjaE*afBfc*w 

>**«©#*8frikK:Wl,Ttt. fiUHKOftt^KMJ* 

?H. «SJK©*S«l®m^MR^\y H. ?i5}atix©T< 
V>±Vf3-^£ ; Mt-f58tji^MR'\-.y 

[0 0 3 8] *ittt«ROtmtbTtt, 2-»JI»±* 

#SEHUfc£ffl3»ttT«ttJ8;tri*tl O" 6 (Q • 
cm) S3LW±©&M> 0>J^.«*7n^Tf«T i , V, C 
r. Zr, Nb, Pd, Sn, Hf, Ta, Pt, *5J; 
^7>^y-f ^©M, MtflC^tl £©-&&; 
> ; I TO (Indium Tin Oxide) ; T i — N, Ta- 

n. z r-Nmvm&&m<D&it®)mmvf*>tiz>. z. 

tt«K©»1££«#U&««T«tt»|Jt©*«e«*«:* 
[0 0 3 9] SB2©jfc9!fc43Vvr» «tt»fflHfe3a*f-6 

*^©^-a-(C*liT«^Iii6*l^7X-^->U 3 >!?©# 

^t©m-&-f±©^-B-ttfev^T«A i mvmn&ttn&m 

[0 0 4 0] m2V?£W\Z&^T. «tt»fflt±fctt«« 

(a) M&<&mm<D?-yy h&&tfftm.mm<D? 

(b) *R©*JR*m©^-yy hftMW. gfcifi, gift 

[0 0 4 1] £©*§-£-, — gf$©&M<h^5fi, 
*5. (a) feiDf (b) ©«^-|C43V^T, SStt^Mfe^ 

t*»it««©«»tt, ^ti-engij-*©^-^-; hjcsa 

fz&&*—yy KTfectK t9#©»-e-tt, 
tf©**tt**3e*»v»t^53pj^*D, m#©*-& 
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[0 0 42] T&fc-fe, cnSOW«[»J«*ffiT?tt. - 
[0 0 4 3] d©£#, «tt*«ttT©»«««S*tt 

/mwft^faoE<D-%fa\zfa<fr\z&^>x&:$iZ>. in 
rat. ±iogAi*> 7*n~j9*i>9mh* Rfo'&ji 

[0 0 4 4] «tt»fflt**«±fc»(K-r*Rfc, 

U *«#®flJ^^©M^£*i*^Ts;i«t:K:=fcD, a 
K £<DTil<DM3fc$:£.r)-%:±\zffi±-?Z>z. £tf-!Z% 

iHrirc/hs<r«zi&icj:o. fflt*«i?-»«ti^±s-a- 

[0 0 4 5] SS2 0«WK^t»T, JBtt«»J*#tt&t> 

KBWJ-r*. v>£, aft: I &Jt-3^«v©att^tco 

^x, ^©saj^sc^N, *ss©sa^*w. tTs 
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U= 1/2 Uo • N • T -v 

x. y. ztt*fa©EajMRRN. , N, , N. « 
N, =N, = (1-N, ) /2 

gSfiiaftI s zfftfr 5 fcSE0TffgVvo> 

U=l/4ii, -Is* -v- (3N, -1) cos 1 
9 + c o n s t . 

3tt (1-3N, ) CttM-TS J£ 
tt«»JI>frtt****fc:&-5©ttN. =0, Wvts\ztt*4> 
«N. = l/3©<b#T£-5„ z|fcK?&oTtDfi©ime 
*SR#© (Stt©S3) / <©&©«£) SrtU r 
t (1-3N, ) tOMmZffl^Zii* r = l, 1. 
5, 2, 3, 5, 1 OfcatUT-tn-fft (1-3N. ) 
= 0. 0. 3 0. 0. 4 8, 0. 6 7, 0. 8 3, 0. 
9 4<hfr-5. ^©Zlt^e,, rati. 5 .ULkT&tU** 

So j&cnii, att^rMfeT©^tt^sv^t^-r*n 

[0 0 4 6] *«9I©363 ©«9Ifc:*<r-Ttt, JttttWNt 

*»riE-rs»»*j:^»2©«**#ij«-r*«»tt, a 

14^*5 «fc^*att#W© 5 t5 xvmaj: < , 

i ©«*fc43ttsi**r»©iRa««. as 1 <r>mmz^ £ 

tlfc»2 ©*«K*W*«£*rW©*flEJ: D fcWV-ttMS 
[0 0 4 7] £3©9.9!£*vvr. MftLTH & 

too4 8] ^ia&f©#isfibTB. mm** c 

r, Au, Ag. Ta, Co. Fe, N i 3?S:fflH-5 £ 
t ^tie»©^S»iT±ir«. iSMlsftL 
T«, 'M<tfeCo. Fe. N i*^SS?$nfc'M 
<*:*>— a©7C**#*-r*Sfi«tt*f», Co 
PtCr. CoTaCr. CoTaPt, CoNiT 
a, CoPt§SfflH5it*<T?f5. — #att$( 
tt^©*f»fcbTtt, KftM. Sl-fc*. *<fc«». ^{b 
#>, S i O, . S i O, Si, N, . A 1 , 0, 

, A 1 N. T i N. BN, C a F. T i C3?£/i?V>-£> 
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[0 0 4 9] unSOififClftgtt, -t©±Ktfftf 

~5 o oa->^* hD-/4WcT*j:ii:j:i), 

coo5 0] cnsotk«eFtai«fc«isT«3MSfcL, 
m-z&m-rzrcibizft, a ri?©TfiH£;tfx <£••?©#;* 

[0 0 5 1] Sfc, «ft^*afcK-kC«i>St*J:3i::# 

*5. MA«, 10nmig(DPbaitfl£Mtfe 
#lCft]f'-r-5Jlt(C«toT^m*«J3 0 nm 
© * ^ 7. ^ - £Jg fifr S H £ *« T S -5 . 

[0 0 5 2] S?3©fglp§K:*Vvrtt, #l«B<)lC#Bf?3n 
TcMiLT t L T«W» * « $ 

#^tttt^M«r^b^<ft^,©T« : *b^„ 
[0 0 5 3] SS3©fgBJl;:*^T«. ttf^StLT 
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h n — A ©#$r $ txfc Wttirf'M \z <fc o ^a© 

[0054] w&mmte. m&wftt&m&w&omm 

Z>. f¥3©fgBj§K:*^Ttt, «M£*fWt*«itfl- 

*«tbT#»**j«*-r*c4:icj:o»j«an-5©tr. 
mm*)\zMffc-rz>z.£tfT?gz>r£it>-z$>z>. m^t, m. 

[0055] jB3©»^fc*v»T, «tt»nt«3a*-r* 
seta*-??*, ssfttbttt, -r— 

[0 0 5 6] *%^©^|2^*fs:©^|*=£BJffl| 

tc-r s t f? -d ftnmw \z-d n Tg^-r ^ . 

lcH-r-5fe©Tabs. 

[0057] 01 tt*x9!©& i v>f&m\zftfr zmmz 

m.mmmmt, iattsstbTw^^xiSEii. 
7^at«i±fc»j*snfc«itt»fltTr*sco-p t - 

CaOSSttl2i, Co-P t -C a Oigffig|2 _ht;rfl£ 
fig^tifc«aKT?ab^*-/H>K3 i. ^7-zP>^3± 

\zMfc2ntciamMm4 i^«sntv^„ 

[0 0 5 8] ±fB^*^-r-5amt2^j«^«^C©J:^ 
IdbTf^Sbfc. *r. X^^^>/\*-F ( HC. Co„P 

M^-y-v Hi:fSH'^o«fc^lrbT^^^.©^f9X* 
Sl*ia:»bfc. X$f+>A-^$10-'P 
a©ii5KS(CLT. ^7XSSl^KS-&fe. 
[0 0 5 9] ^1>T. A r ^fX^X^^-V^-?— rtfC^ 
AbTrtflESrO. 2PalC|9:^b. - : E-©^Hm'P{C*Vi 
TCo„P t, 0 ^-y-> hlrDC 2 0 OWfeWCaO 
HCRF4 0 0 W$-^-n^-*n^S0LTX/^^^ 
U>^bT. ^57.S«l±lrJ¥$2 0 nmOCo-P 
t - C a Om&m2 SJgjsRbfc. 

[0 0 6 0] #Vv-C\ K^A->/\*-F ( q©5'-y->' h^r 
*-#>?-y?» H:X»bT, l*lJ££Ar#*-e0. 
3Pal:b, j e©#ffl^,4'»C*ViT*-jK>&DC 2 0 
0WT7v/ty5"J>^H, Co-Pt-CaO«ttI 
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2JtKJ¥£ 1 0 nmO*- # >J&3 fcjgfifcbfc. 
[0 0 6 1] iO^XSffil £X£^>/S 

[0 0 6 2] iOJ:5CUTSSMl«10««|2»ja«*c* 

(^js^j 2)ia2 \z&mM<Dm i w^frd^^sa^iiE 

^5^a£«l±fc»fi!E«n&SBtttWfl!tTr**Co-P t 
-S i 0-MgOffiSttJK5 t, Co-Pt-SiO-M 

sosBMti!t5±fc»j«snfc«»«i«t4 tfrzm&tsn 

[0 0 6 3] ±E****f *««Cfii«|Eft:f4^coj:5 
KbTf£«L;fc. Sf, S$fr>A-^l;, Co.,P 

t„^-yi/K s i o, k *3±(^Mg 

:P-\r>A-rt£l 0-' P a©«K5Sl;:LT, ^5XSfi 

i ssHss-a-fc. 

[0 0 6 4] SfcHT, Ar^aSftW1-ftl:« 
ALTrtJ££0. 2 P alCffcifcU •^©^ffl^.'ffCiSVi 
TCo„ P t lt ?— ?*> HCDC2 0 0W. SiO^- 
fv MCRF 2 0 OWM^MgO^-y-y MCRF 3 
0 0W£^tt^nepjnLTX/1-y^U >yLT. 

1 ±(rjl$ 2 0 nmOC o-Pt-SiO-MgO 

T, RF 1 0 0WT2»flX/1y^l7?^fc. 
[0 0 6 5] -^©^ £G9#7X»£l ^JtSS^WN- 

o-p t - s i o-M g o«tti5 ±\zmmM&m*6is 

[0 0 6 6] £©J:'3fcLT*««2©m«E»ia6*& 



S i O, £-g-tfC oP t-& 
HI 
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ft. ftffi^ir 1 0" P atf>iSJX£Kl 

[0 0 6 7] #CV>-C, Ar#X££C£^ >A-rtCi 
AUTf*Ji££0. 2Pafc«£U *©JMM*+C*V» 
TCo„ P t x% 9—Vv MCDC2 0 0W43j;tfS i O 
10 ^— y y h(CRF4 0 OVf&tt^tlfttiaLTXAy? 
U >ybT. #5X»£±»;:ff£ 2 0 nm©C o - P t 

-s i oattt«t£j*j£i,fc. ^^it-e-w^i^H^-p 

IC:feHT, DC 1 0 0Wtf2 5>P47./1-y^X^^S:ffo 
fc. 

[0 0 6 8] i0^7Xl«SI^ft>A- 
^6«0mixT. ^L-fc«yw-7tf>yffilrJ:t9 Co 
-P t - S i OaH£)^Kfra»Sfc#UTJ*Sll&2 0 
*>yx hD-AOH»3WJBt*JBJ«b&. 

[0069] dcD.t^ic u Ttt«« i ommmmfcz 

20 f^ML-fc. ±BH©£5CbTfeM3nfcft|M{*Il, 2*5 
.fctffcfc&tfl 1 0ttAGftjOtft:e)aM£KjK& S EM 

OfcOttCoP t^ttC aOgE^^ifiEbTV^vl 
t^fil^^n. HMfisJ2K»feco«CoP t^|?-lCMg© 

n. ttte^i i ©t><D«c o p t jai^cs i <rm.\\Ma^ 

[0 0 7 0] Z.flib<OmMMmm^\Z-Z>^X. 

ssnjfebfc. «Baac«wttiMfffcov>Ttt, tzmizu. i 

g^-7 H (^fvySO. 3 urn. b^y^m4. Opt 
m) , W^KMR^y K (^fvyftO. 3 Aim, 
•y^|@3. 0«m) S:ffll>T, g±10. 0 7 um~cmi 

[0 0 7 1] 
[sgl] 





Hc(0e) 


Mr(enu/cc) 


D50CKFCI) 


S/Kn(dB) 




2.1 


440 


135 


36 




2.2 


450 


150 


37 


immi 


2.1 


370 


120 


32 



[0 0 7 2] PS l £5 \z* #»9i©««E 

(UltMl. 2) tt. «aASSft5lta<, 



50 
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[0 0 7 3] H3tt**W©»2©**lCj^i»5SBtSllE 

flS?6£:, T i -NK6±C»j«snfc8tt»fflt7i:*5 

o-Pt^Mf7ai, #«M***fT**S i, N« 
£M*7 b ta^JSjfcSftTiSD, Co-Pt^&f7 10 
a*<T i -NJK6 t*««JC»«3nTUS. 
[0 0 7 4] ±BE*J«*#TS^K*«^W^©J:3 

T i $—fy h£gfi!iitb> T i $—f 
y h£ftV^3«t5KbTft#&*<Z>;tf57.ft&l «R 
life. #V>T\ Xa?t>A-rt*l 0"' Pa©it5* 

[0 0 7 5] ^T, Ar^tN, #X©2M£-#;*£ 
K^^V>A*-f*}tC^tAbXrtBE$:0. 2 P a irtS^ 
U -^©HB^tpK^TT i i£DC 5 0 OWtrX/ty 20 

SW1"5f2 2 0 nm©T i -N$| 6 £Jgj6fcbfc. 

[0 0 7 6] #cvv-e, rtJE^MA r 0 . 2 P a lc 

b, ^OgigtftrMiTCo-P t-g-^— He 
DC2 0 OWiJiOCS i, N, ^-y^ HCR F 5 0 0 
WS:EPftlbTI^Bt{:^A>>^U>ybT, Ti-Ng6 
±('Si, N< f # 7 b 4>IC C o - P t ^feW^t 
$nT7i^^S 2 0 nmC9?&tt»®|7£7l^bfc. 

[0 0 7 7] COJ:5fcbT*Sfi«3oasiE»iSM(s* 
f^Mbfc. 30 

««M4~6) *«*m, 

IS 2 



16 

1r»* H 3 fcH*C bTHJSfl] 4 ~ 6 (DM 

£ 1 0 0 nmCDC rfflt€Jgj«U fOCo-Ta-Cr 

2 0nm©Co-Ta-C r«tt»«l*»i«bTii:tt« 
2©««IB»«fcfle*ffs«bfc. Co - 

t a - c r m^m^mmz c r &&&&& vtzmmm^ 

<Ittt0!3) Co-P t h^tfS i O, 

y^frVK SiO, MM 7 b^KCo-P t-g-^W 
^m^nTfe^JP^ 2 0 nm©att?S$l£j£/5£b/fc. £ 
OBffiEMKflett. #H¥6 - 1 5 8 8 4 2mzffl7f:2 

[0 0 7 8] ±tacr>J;^tibT#e.nfeSlig^J3~6*5 

=ktfjtiCE0ij2 ( 3<Dmm.w.mmmz-D^x. ttigfitc 
B3Sfrpft»cj:oiii^b, c s sw&tz.mtmmzmm'R 

[0 0 7 9] tt&&gg0jRJ9*tft 1 0 100 nmO 

it-?z>tmz. mwn$mmiz£z>y*-i;zm±?z> 

fca&lCfcL «#*®^SJ^fcfcfcJ4fittt5 X 1 0"'Q • c 
mJ£U: 1 0 ' Q • cm£tTi-r50C«t«sav». 

[0 0 8 0] 

[*2] 





&m 


mm 


mm* 


mm 


NBCO-cu) 


cssgg 


%Jfe0J3 


glass 


Ti-N 


Co-Pt 


Si-N 


l<f 4 


>10 & 


H£S6#J4 


glass 


Ti 


Co-Pt 


Si-0 


7X10"" 


MO* 




Si 


DLC* 


Co-Pt 


DLC* 


l(f a 


>10 b 




Si 


ITO 


Co-Ta-Cr 


Al-N 


5X10" 4 


>10 5 




glass 


Cr 


Co-Ta-Cr 


*l 


l<f b 


10 3 




glass 


m 


Co-Pt 


Si-0 


10 3 


>10 5 ~ 



* D L CttDiamnd Like Carbon 

[0 0 8 1] &2&fr*>ftti>2>& ; 5\Z* *$£W<DffimZ 

tftSrrSt&fiSrWb&Hfc© (tfcKfi»J2) v>ttfcmz± 



[0 0 8 2] Sfc. CSSittlCfltSt. *?£W<D 
(lt«EM2> tt&JRjWtft'Sy Kttttt 
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tt#*^£ffi»tt*©MlH*<$fci;-5. *«#tt© 
aiEfta&iHftfcfcbTfc. ««Bt©??fiEKJ;ax'<-^ 

[0 0 8 3] ±EUUfi«3~6Kfet>Ttt. *S©^« 

tt>«»«cas«ixT^n«, *«k. «tt»fltt«bK 10 

(SfeSfi0S 7 ) ClTOftJMI 7 ~ 1 0 tt*fgBJ<Z)?g 3 ©fg 

g§ kbits &©t?*5. 

[oo8 4] «t ©*m«i** v^TKMstToWifi • m.m 

•iMKtttt. «tt^©*sa6«±fcx/^$Mj>^** 
y >yftTrtt«^£«t&ffl»ttTftov^ #x 

«t»K*»i-*3IS«ttTrtt««** n m~»+n mOlBTTlW 
STSZli:*ipI^-t?*^. 20 
[0 0 8 5] 04 tt*3S9!©Sf 3 ©«WK1*»J^*««E 

7xs«i±ic^snfe«^8 1, «sfeT8*^t 
LTtttttr»"b b < tt#«tt*ma«ja2*bTfcs# 1 © 

ffl«9i. «H©««9IBIfcJBJ«Sn&JB2 0««l 0 
[0 0 8 6] ±C*j«**-rsa»C»«IE«ett^:©J:5 

KLTfesjLfc. *r, naftwt-iiji:, au?- 

hfc&SU Au^-y^ JcolCbT 30 

>/X-rt* 1 0-' P aCOiiSKSglCbT, 

[0 0 8 7] #CV>T?» A rtfX^jgSg^WI— rtfcSE 
AbTF*JJE£7 P aJC&Jfeb, -t©S£ffl£trf»K:*V>TA 
u5DC 5 0 WT7^ hD>X/t-v^ >J >ybT, # 
7^Mlil:Au9illf*»»lfc. i?S#XEE, 
ft/ 1 * "7 XrW^'J >y?£ 
C±o T fetfif A u C t*<T!t 5. . 

[0 0 8 8] JfcWC. ISft>A-rt<5Au^^7 40 

. z-vvv mmmm) \z^mvx. «E$Ar^ 

XT0. 2Pal:L, fC^Igtl^TCoPt^ 
Mr DC 2 0 OW^itfS i O, ?—>fy Y 
KRF4 0 OWSrEPJabTX/ty^U >ybT, Sgl© 
9A<CoPt ^tefohts. 0. IS 2 <D®J£ 10^S i 
O, A>6»«/PS 2 0 nm©Itt|lH$^7X|fil ± 
iCJfcj&b*:. 

[0 0 8 9] £©£-51;: bruise 7 (Dmmz&mt*: 

teflbfc. Jl©«»12«jaiE«sSFE-TEM 4t 50 
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iiWoft. ISftttttCoP t*«±j*#T*B. * 

MTigbfci^5, 0 4ir^-r^®*ifit^$n;t. -r 

«K?8*«f>^lcJBl©«*9*«riJf sea 

sausssn, *©««^k}& 2 

(£26018) fc&TirbTS i NittWJBHiifctt 
ntt^Jfi^J 7 £H*KL-TSSiM! 8 ©^IH^HRflE*^ 
Sbfc. S i -Nfttt^o^Mtt, XflttMVAl 
^^aSSfflViT^X^H^ffitCfcDfrofc. c©«-g- 
tt. *l©««9**i«-r*#»ttS i O, £ft9> & 
2 ©$RigSS:tftji£-r«>*mttC o - P t tft-S. Z.<DM% 

7 ©o^GfiUKfiE t Big* b v»«jfiTr * §ii o 

£3, #ftK©S i O, *±j*#£Lfc!lll©**©as 
Sifi^aBSHCS i N**#ffibT^SCt*«?6^$nfc. 
[0 0 9 0] ft*. S i NHHSFFOttbBKS i O, flt 

sio, mzxz&mmm.'omwz&o. mx.«v 

©S i O, £E9JT*C.fctt3J(|gT?*S. 
l/T, Au©a#&i6£#5X£fi±tC^j£;*ii-jfc& 

-rmsw 9 ©a^ta® sh* cm b fc. n ©«ACft«K 

MFE-TEMWIggbfcti5, mmw7<Dm 
f5.timi&ft t H t£« b VMS jfi-C * o fc *t, Rff ® « jft fc* 
V>TCoP tlMMft (KlOWt) Ji«tt«Kl»J«SnT 

v»*©*«(i»sn&. -r&fr-k, sittM 7 ©flsftcftflc 

««J9©a«l2#j«^T?«. Au*«&«?77^-ta 
(*K« 1 0) t UTC ot»f SJ8V», CoSS 

m i o <D&m$zmmft&fc®.i,it. zwmmzmmfc*: 
m^TEu-cm^Ltztz.^. c o p t (m i wm. 

*) OTtC oftfif ^fttSO^^fc. 
V-f ^□*-i?x^*ft^ViT ! bC o P t&M©T»CC 

«fflbfc^x+^««. a«[^©*^, m&um-tfmw, 

Ta&S©-e»ibV^feT?a&S*<, XAy^U >ytr«fc 



( 11 ) 
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m 7 tmffi.\zv-ctt@tM4 ©««iB««w(E*fp«bfc. 
[0091] z.<D£.o\zLTft-m.zntz.mmm7~ i o 

r, »Wft««WXiftffiSf^M©^:*S (AM) . MP 
y-iX (Nm) . *«tzXS/Nm*W^fc. 

fcJ^AMtt-T^TVSMSJIiViTTOfcU Nmtt^J: 



20 



*S4. Oitm) , StCMRA-y H (^ty/fiO. 3 
Mm, h5y^B3. Owm) £ffl^T. S±tO. 0 
7 wm-caiJSLfc. 

[0 0 9 2] 

[S3] 





Hc(0e) 


BKna) 


l£r(eiiu/cc) 


AM 


Nm 


S/Nn(dB) 




2.3 


20 


460 


<0.01 


0.52 


33.0 




2.2 


20 


440 


<0.01 


0.54 


32.9 


3?X50il 9 


3.0 


20 


450 


<0.01 


0.53 


33.2 




2.5 


20 


520 


0.1 


0.60 


34.1 


imm4 


2.6 


20 


470 


0.23 


0.83 


30.8 



[0093] &3mz&\,*T. mmw 9 <Dm&g&mm# 
ohcjwhoh, mivmrn maun) 

JS0iJ 1 0 ©fiB^IEftfijWfcoDM r **«i«fc 0 feift^Ott, C 
o»Sft8ttfKt©CoP t^fettTIWfcSf*ffiS 
ftUB*«fMI bTM r at** < ft 0 , £&*ISf£ffl^# 

[0 0 9 4] 0»&£flt»flctt. AM^ffe* 

att^jftott^o^w^^tea-c*?), *%^© 

a«te^«#: (*Jfi0iJ7~lO) tt. 

(^M0iJ 7-10) ». ««%«*M£ffflifr 6 fe HE 
^X# 1 fl:£A>£5<X5 i A/<X<hA#lt;&*o;fr»ftV» 
^M:SoTV^. SSIC. «E(*:S/Nfctfc«EM4© 
a^ta^^lCtfc^T, 3$3 dBfeffiiLT^Sili:** 
0*3. IfctfoT. #f&l8©SI 3 ©fgHJlCDi o IcStfi 

[0 0 9 5] ft*. *^?g©a^i2^<«#:«. £flt • s 

[0 0 9 6] 



20 



30 



•5. 

[0 0 9 7] *^qg©m2CD^lci;n«, KttMt 

»^*»«na#atti»«jgt t ^>ft < t h t&ftm izmm u t 
/-fXit, m&#mit&mzj:z>&mmmv<DmMiigiffi 
*ft«»e*tt» ®mftmme^tttc=ks^>y Kii*« 

[0 0 9 8] **woj(52o38Wfc«fcn«, #a 
itmm * Mffc-r mot-* 

<DliS *fc Vf -5 Z. L **T £ •£> . 
[0 0 9 9] *^OS3©^(rJ;n«. attftft* 

i2 0««t^?.«JsSS tlTV»5®T. 8Hft-?CD#iS! 
[m®©ffl^LftlttHJ] 

[si] *&m<D?&\<D&m\zfrfo%wm.'8im®&<D-- 
[S3] **^©SB2o»w»c*^*ast«sejsEft:©— 

50 [114] #*E©S3©»Hfc^A**««ffi»iaEfle©— 



40 



( 12 ) 
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l-^7XS«. 2-Co-Pt-CaOlttI, 3- 

4-mtaui. 5-co-pt-sio- 



[0 2] 



#l¥9 -2 0 4 6 5 1 
22 

MgO«ftJK, 6-Ti-NR, 7-m&mm* 7 a 
Co-Pt^Mf. 7b-Si, N 4 8 



